not hibernate. The behavior of animals that did not hibernate may be related to the effects of aversive conditions on memory, reported by Weiskrantz (7) . Clinical reports of retrograde amnesia indicate that the memory for the most recent experiences is the most susceptible to disruption. Apparently the cold environment acted as a stressful situation to awake animals; this could explain the retrograde effects.
The interference theory of forgetting suggests that material is lost to memory only when it is displaced by some other material. The mere passage of time between initial learning and recall does not cause forgetting. All animals were in the cold for the same periods. Those animals that hibernated blocked out the effects of interfering experiences, whereas those animals that remained alert during the cold-exposure periods were subjected to stimuli that may have interfered with encoding of the oTiginal learning task.
A variety of brain electrical activity patterns has been recorded on animals in hibernation (8) . Chatfield and Lyman (9) showed three types of activity in animals aroused from hibernation: (i) bursts of activity at a frequency of 17 sec-1, (ii) bursts of spikes, and (iii) continuous waves of activity. Others reported low-voltage high-frequency desynchronized cortical activity without arousal.
Pengelley and Fisher (10) reported that ground squirrels become habituated to 1A) showed that 83 percent of the coumarin associated with the seed after it was rinsed with DCM was in the "pericarp-integumentendosperm complex" surrounding the embryo (4). Furthermore, the autoradiograph of seeds treated with coumarin and DCM shows that the radioactivity is associated with the pericarpintegument-endosperm complex, not with the embryo. This contrasts with the uniform distribution of radioactivity in lettuce seeds that have imbibed water containing [14C]coumarin (Fig. IB) .
Coumarin in DCM may fail to reach the embryo because DCM does not penetrate the pericarp-integumentendosperm complex. To test this, whole and scarified lettuce seeds were treated with DCM (5). While scarification itself has little or no effect on germination, treating scarified seeds with DCM reduced germinability. In scarified seeds, however, coumarin in DCM did reach the embryo (Fig. 1C) , but the amount and distribution were different than they were with coumarin in water. Apparently, the endosperm complex acts as a barrier to some organic solvents, as well as to inorganic ions and amino acids (6) .
Leaching experiments, with dry lettuce seeds that had previously imbibed aqueous 5 mM [14C]coumarin, gave further evidence that DCM does not get into whole seeds (Fig. 2) . The low level of radioactive material leached from whole seeds, containing radioactive coumarin, into DCM indicates that DCM had not penetrated the seeds. This conclusion is based on tests showing that radioactive material was leached from cut seeds by DCM, and from cut 5 JANUARY 1973 and whole seeds by water. These data show that coumarin can be leached from seeds, if the solvent gets in.
Dichloromethane does not appear to be a useful tool for putting chemicals into lettuce seed embryos because of its poor 
in the solvent rapidly causes loss of the viability. We concluded, however, that the survival of the lettuce seeds under these pure solvents was not the result of any capacity of the embryo to withstand the solvents. On the contrary, the survival resulted from the inability of the solvents to reach the embryo, owing to the impermeability of the endosperm. Our conclusion was based on the following findings: (i) half seeds, cut so as to remove the endosperm as a barrier between the external solution and the embryo, lost viability when immersed in the solvents (Table 1) ; (ii) cut seeds that were not exposed to the solvents retained viability (Table 1 ); (iii) a variety of organic dyes that were dissolved in the pure solvents failed to penetrate the endosperm of intact seeds (Table 1) ; (iv) the organic dyes were seen to penetrate to the embryo of intact seeds when the solvents had sufficient amounts of water to cause loss of viability; and (v) the organic dyes dissolved in the pure solvents did reach the embryo of cut seeds (Table 1) .
Our results fail to confirm the possibility of using organic solvents to supply test chemicals to embryos in intact lettuce seeds. The apparent effective- Table 1 . Penetration of solvents and their effect on germination of lettuce seeds. Seeds (intact or cut transversely into approximately equal halves) were immersed in solvents (without dyes) for 24, 48, or 72 hours. They were then dried in a vacuum and allowed to germinate for 72 hours in water in a growth chamber with 7700 to 8800 lu/M2 of mixed incandescent and fluorescent white light during a photoperiod of 16 hours light (210 + 1°C) and 8 hours dark (18.5' + 1'C). Germination percentages of half seeds were determined from the micropylar half, containing the entire embryonic axis. In other experiments, dyes were dissolved in the solvents. After evaporation of the solvent in a vacuum-the seeds were examined to see if the dyes had penetrated to the embryo. Symbols: P, dye penetrated to embryo; N, dye did not penetrate to embryo; -, no sample. Data apply to each of the following dyes: Pyronine B, carmine, safranin 0, methyl green, and toluidine blue.
Intact seeds
Half seeds Triplett and Haber (1) and Anderson (2) essentially confirm our experimental results (3). However, they argue that treatment of whole seeds by organic solvent and coumarin does not result in the inhibitor reaching the embryo. In our original report (3), we made no claim with regard to the location of the coumarin that modifies the subsequent germination behavior of the seeds. We accept the view that the bulk of the inhibitor is located in the endosperm complex, as suggested by Anderson (2) . The endosperm in lettuce seems to control germination behavior to a marked extent (4) . Moreover, the amount of coumarin required -to reach the embryo in order to inhibit germination is exceeding small-1 nmole per seed (5). Thus, the results of Anderson do not seem to us to be seriously at variance with our own. The experiments of Triplett and Haber (1) For example, Mirvish (1) has studied the kinetics of nitrosation and from the maximum amounts of dimethylamine (40 ppm) and nitrite (200 ppm), he has calculated that in a 300-g meal the formation of N-nitrosodimethylamine within 3 hours at acid pH could be as low as 3 tjg-that is, a yield of 0.015 percent based on the amine in the presence of excess nitrite. Such yields are two to three orders of magnitude lower than those usually experienced by the organic chemist. Thus it is necessary to define as precisely as possible the conditions relevant to a dietary situation to determine whether a recognized reaction will take place.
Archer et al. (2), having examined the reaction of-creatine and creatinine with nitrite, conclude that "it remains to be determined whether these reactions," one product of which is the weak rat carcinogen N-nitrososarcosine, "actually take place in foods or the mammalian stomach and to evaluate their significance in the incidence of human cancer." It is important that such possibilities are put into perspective in the context of man's contact with the environment.
For instance, the rate of nitrosation of a secondary amine is proportional to the square of the nitrite concentration (1) , and in the case of anacidity the nitrite concentration in the stomach can reach values of as high as 24 mg per 100 ml of stomach contents (3) . The nitrite concentration reported for the deliberate nitrosation of creatine to produce N-nitrososarcosine was approximately 150,000 ppm. Similarly, the rate of nitrosation of a secondary amine is directly proportional to the concentration of the amine itself (1 
